Real-time detection of transcription factors using target-converted helicase-dependent amplification assay with zero-background signal.
Highly sensitive detection of transcription factors is essential to the evaluation of cellular development and the disease state. However, so far most detection methods are usually laborious and time-consuming with a poor sensitivity. Here, we demonstrate a simple and ultrasensitive approach for transcription factor detection based on the target-converted helicase-dependent amplification assay. We employ a hairpin probe bearing the transcription factor binding site to convert the protein signal to the DNA signal, which can be further amplified by helicase-dependent amplification. With the digestion of excess probes by the exonucleases and the subsequent one primer-triggered high fidelity amplification, zero-background signal can be achieved in the absence of a transcription factor. This method exhibits excellent specificity and high sensitivity with the detection limit of 9.3× 10(-13) M and the detection range over 4 orders of magnitude, which is superior to most currently used approaches for transcription factor detection. Moreover, the proposed method has significant advantages of simple, rapid, and low cost without the need of any labeled DNA probes and might be extended to selectively detect various DNA-binding proteins by simply changing the binding-site sequences of hairpin probes.